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APPENDIX B 
SAMPLING AND ANALYSIS PLAN 

INTRODUCTION 

This Sampling and h a l y s s  Plan (SAP) IS specifically written to provide gudance for all 
field and laboratory work rn support of the treatabllity study on surface water collected 
from Operable Urut No 2 at the Rocky Flats Plant This SAP consists of two documents 
referred to as Appendu B-1, the Field Samphng Plan (FSP) and Appendix B-2, the 
Laboratory Analysis Plan (LAP) 

The FSP (Appendu-B1) prowdes speafic guidance for field samphg amvities required 
for this task The FSP desmbes sample locat~ons, frequency of sampling, samphg 
designation, sampling equipment and procedures, sample handlmg and shipping, and all 
required documentation procedures 

0 

The LAP (Appendix-B-2) describes the sampling and analyses efforts dunng the 
treatability lnvestigation The LAP speafies sample identification, chemical analysis 
method, sampling procedures, frequency of sampling, sample handling and shippmg, and 
all required documentation procedures. 

/ 



1 0  
INTRODUCI'ION 

The field samplmg ammbes to obtam surface water samples for OU2 treatabdity tests 
wll be impacted by the clunabc, hydrologic, and hydrogeologic condiaons assoaated 

wth the site These condibons are descnbed m the Treatabhty Study Plan (TSP), 

Volume I 

The number of sites aviulable for samphng and the volumes of water avadable at the 

sites are also dependent on these physical construts The field samphng procedures 

described in this Sampling and Analysis Plan (SAP) have been selected on the basis of 
these constraints This sampling plan 1s based on the assumption that a suffiaent 

number of surface water sites possessing the flow volumes and water quality needed to 

meet data quality objectives will be avadable for samphng mediately preceding and 
during the treatability testing penod 

0 

1 1 SURFACE WATER STATIONS 

This section describes locations of surface water sites m the area of mvestigation The 

list of sites and locations .are discussed in subsection 3 0. 

903 Pad Area 

There are several surface water sites downslope to the southeast of the 903 Pad 

(Figure B-1-1) Surface water stahons that may be sampled m thls investigation are sites 

in the 903 Pad Lip Area designated SW-SO, SW-51, SW-52, SW-55, SW-57, SW-58, and 
SW-77 Station SW-50 is closest to the 903 Pad, and SW-S7 and SW-52 are south of 

225581R3 B1 10-16-9W22558 B-1-1 
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20 
SAMPLING OBJECTlVE 

Samples of surface water wdl be collected for use 111 the treatabihty study Rather than 
obtaimng water samples for charactemahon of water quallty IXI OU2, the objechve of 

this sampling program IS to obtam samples which can be used to assess the performance 
of various treatment altemahves 

A primary requirement for water samples to be used IXI the treatabhty study 1s that the 
samples contain contarmnant concentrations whch are wthm the average to high range 
of concentrations histoncally exhlbited at the site This requirement, together wth the 
hydrogeologic factors which may hrmt the number of sites avadable for sampling during 
the sampling event, are pmary factors 111 sample location selemon desmbed in 
Section 3.1 and samphng procedures descnbed in Semon 5 0 

a 

The surface water samphg amvlbes wll be conducted and documented UI a manner to 
ensure that suffiaent data of known quahty are collected to support sound decisions 
concemg treatment selection The data quality objectives (DQOs) used in design of 

the sampling program are as follows 

Provlde weekly volumes of surface water for use in treatabhty testing of the 
technologes kted 111 Seaon 3 0  of the Treatabhty Study Plan, Treatment 
Technologes. 

Provlde samples that, based on avadable data, contam contarmnant 
concentraQons representatwe of average to high levels compared wth  the 
contarmnant concentrations recently detemned to emt IXI the OU2 area 



30 
SAMPLE LOCATION AND FREQUENCY 

The hydrogeology, hydrology, and meteorology of the area wdl mpact the number of 

sltes avadable for samphg dunng the scheduled samplmg penod The followmg 

subsemons discuss consbtuents to be analyzed, the number and volume of samples to 

be taken, samphg locations, and proposed samphg dates. 

3 1 SAMPLING LOCATIONS 

Figure B-1-1 dustrates the locabons of the samphng sites The sites mclude. 

SW50 SW51 SW52 SW53 SW55 SW57 SW58 SW59 SW61 
SW63 SW64 SW77 

It is possible that many of the sites may not contam water nor be producing flow when 

samphng occurs Sites wdl be presurveyed for the presence of water avslllable at the site 

for samplmg wthin a short time penod before each samphg date Sites that contain 

water wdl be sampled 

As noted 111 Section 2 0, histonc analwcal data wdl be used, as avadable, to determne 

which of the surface water sites c o n t m g  water at the tune of a scheduled samphng 

event also possess the highest hstonc concentratlons of contarmnants The sampling 

effort wdl concentrate on collectmg as much water as 1s possible €tom such sites 

B-1-5 
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3 2  SAMPLINGDATES 

Four weekly samphg events are antmpated Thes events ar cheduled t ccur on 
or about the dates hted m Seaon 5 0 of the TSP The length of each samplmg event 
may range m tune from one to five days This flaubhty of the penod of the sampling 
event is required because large volumes of water are requred for use m the treatability 
testing, and volumes bemg produced by the seeps d m g  the penod m whch sampling 
is anticipated to occur are typically small Further, the volumes requred for use ln the 
treatability testing vary from week to week, wth larger volumes expected to be required 

during the imtial weeks of testmg 

Slight vanations in the concentrations of contamtnants are expected to occur, gwen that 
the sampling events may each lnvolve samphg of different sites from week to week 
This vanation is not an ssue in the treatability tests, however, because the technologies 
under evaluation are noncompetmve Slight vanaQons m source matenal concentrations 
of contarmnants vvlll not effect effiaency of the technology bemg tested 

0 

3 3 CONSTITUENTS TO BE ANALYZED 

The constituents to be analyzed are discussed m Appendw A-2, the Laboratory Sampling 
Plan, Section 2 1, Laboratones and Analytes 

3 4 NUMBER OF SAMPLES 

A total of approxlmately 250 gallons of water sample are needed for use in the 
treatabihty studies The volumes to be obtamed each week for use in the treatability 
tests vary, depending upon the types of tests bemg performed dunng a given week 
Table B-1-1 lists the appromate volumes of surface water required for use in the 
treatability tests, The volumes of water hsted on Table B-1-1 urlll include suffiaent 
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TABLE B-1-1 

VOLUMES OF SURFACE WATER REQUIRED 
FOR TREATABILITY TESTS 

~~ 

Test 

Gac-Rads 24 1 29 1 

Gac-Orgs 24 1 72 1 

Ion Exchange-Rads 441 441 

Adsorb-Rads 15 1 441 

Chem Coag/MF-Rads 32 1 75 1 

15 1 

53 1 

111 1 

88 1 

59 1 

107 1 

Coag/Precip/Fdt -S S 75 1 30 1 105 1 

Totals 214 1 294 1 15 1 523 1 
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sample to provlde (1) sample for the charactenzaQon of source matenal, as discussed 

in TSP Appenduc B, Sectron 2 0, (2) samples for treatabhty tests, as hsted on Table B-l- 

1, and (3) sufficient residual for testmg of end products 

The prease volumes of water taken from a gven ate on a gven date wdl depend on the 

flow condibons HI existence at the tune of the samplmg event Dependmg upon the 

number of sites contammg water at the tune of the samphg, approxlmately equal 

volumes wll be collected at each ate, If each site produces sufficient water to p e m t  

this If a particular site is produclng a low volume of flow, then low-flow sampling, as 

described in Surface Water SOP No 7, Surface Water Samplmg, wll be performed The 

collection bowl w11 be left in place for an extended penod of tune to collect as large a 

volume as possible on the date of the sampling event It is recogntzed that this approach 

may p e m t  loss of VOAs, whxh may need to be supplemented for test purposes by 

spilung 

The water samples wll be placed m large polyethylene carboys These wll have 

capacities of approxtmately five gallons per contamer The surface water samples w11 
not be composited m the field Pnor to the weekly sampling event, exlsting hydrologic 

conditions m11 be assessed to detemne the presence of water avadable for sampling at 

the sampling locations Based on this iformat~on, the greatest volumes of water may 

be collected from sites produclng the hghest dlscharge of water The carboys into which 

water samples are placed wdl be labeled wth site identdicabon numbers to distmguish 

the site of samphg The contamers wdl then be transported to the base laboratory and 

then on to the treatabhty test laboratory 

If sites possess so little flow that it is necessary to collect all of the water in the sampling 

area more than once dumg the samphng day, then the follomg steps wdl be taken 

The water wxll be dipped from the samphg site into a graduated s t d e s s  steel beaker 
or Teflon graduated cylinder The entire volume of water wll be collected, and this 0 
22558IR3 B1 1&1&9MuSB B- 1-8 



volume wdl be recorded m the samphg notes The samphg team may then move to 

the next site, and repeat ths procedure, retmung to the prevlously sampled site later 

in the day to ob- more sample.  IS approach allows for a return to samphg sites 

to obtam additlonal sample after the site has again filled with water "hIS method vvlll 

only be used rf extreme low-flow con&bons emt at the tune of the samphg events 
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4 0  
SAMPLE DESIGNATION 

Samples wll be iden6ed 111 accordance wth the numbering system descnbed 111 Rocky 

Flats Plant Surface Water Data Collemon Program Standard Operatmg Procedure 

No 2, Sample Control and Documentatron 

22558/R3 B1 10-16-9W22558 B-1-10 

- 



5 0  
SAMPLING EQUIPMENT AND PROCEDURES 

5 1 SAMPLING PROCEDURES 

Samples wdl be collected by methods descnbed m Rocky Flats Plant Surface Water Data 
Collection Program Standard Operatmg Procedure No 7, Rev 10, Surface Water 
Samphng Depending upon the volume of water avdable at a gwen sampling site, other 
samples wll be collected by the method desmbed m Subsemon 73 1, Samples Collected 
by Container Immersion, or by procedures desmbed 111 Subsection 7 3 8, Sampling 
Under Low Flow ConQUons 

5 2  EQUIPMENT 

Equipment that is to be used for sampling IS descnbed in Rocky Flats Plant Surface 
Water Data Collection Program Standard Operatmg Procedure No 7, Rev 1 0, Surface 

Water Samphng, m Subsection 7 2, Equipment for Collecting and Compositmg Samples 

5 3 DECONTAMINATION 

Sampling equipment decontammaoon and sample contamer decontarmnation procedures 
are desmbed in Rocky Flats Plant Surface Water Data Collemon Program Standard 
Operating Procedure No 4, General Equpment Decontammabon Personnel 
decontammation procedures are desmbed III Rocky Flats Plant Surface Water Data 

Collection Program Standard Operating Procedure No 5, Level D Personnel 

De cont armnation 
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5 4 WASTE MANAGEMENT 

Waste resulting from samphg procedures, and waste resultmg from decontammatlon 
procedures are to be contamed for proper disposal Procedures for Waste Management 
are desmbed 111 Rocky Flats Plant Surface Water Data Colleaon Program Standard 
Operating Procedure No 9, Waste Management. 

In particular, SOP No 9 detwls the followmg areas of waste management pertinent to 
the sampling actiwties desmbed prevlously 

Disposal of nonhazardous waste 
Disposal of solid field waste 
Waste management documentauon 

Equipment used to perform waste management 
Disposal of Personal Protectwe equipment 

a 
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6 0  
SAMPLE HANDLING AND DOCUMENTATION 

Sample preservabon methods, shipprng requuements, and holdrng tunes are descnbed 

III Rocky Flats Plant Surface Water Data Collemon Program Standard Operating 

Procedure No 3, Sample Contamen, Preservation, Handhng, Packagmg, and Shpping 
For purposes of the samplmg events to occur under t h ~ ~  inveshgahon, the followng 
additional speafic istruct~ons apply 

Samples wdl be placed 111 polyethylene carboys 
No chemcal preservatives wdl be used for treatabllity samples 
Coohng wll be used, as descnbed m the above noted SOP 

Sampling actnmies wll be documented m accordance wth the following Rocky Flats 
Plant Surface Water Data Collection Program Standard Operating Procedures 

SOP No 2 Sample Control and Documentauon 
SOP No 4 General Equipment Decontarmnation 
SOP No 5 Level D Personnel Decontarmnabon 

SOPNo 9 WasteManagement 

SOP No 13 Cham of Custody Procedures 
SOPNo 14 LogbookProtocol 
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10 
INTRODUCTION 

d 

1 1  BACKGROUND 

The Department of Energy (DOE) whes to pursue an lntenm remedial action for 
surface water at the 903 Pad, Mound, and East Trenches Areas, now termed Operable 
Umt No 2 (OU2) at the Rocky Flats Plant (RFP) In accordance wth the Resource 
Conservation and Recovery Act of 1976 (RCRA) as amended by the Hazardous and 
Solid Waste Amendments of 1984 (HSWA), and the Comprehensive Envlronmental 

Response, Compensation, and Labihty Act of 1980 (CERCLA) as amended by the 
Superfund Amendments and Reauthonzation Act of 1986 (SARA), an Intenm 
Measures/Intenm Remedial Action (IM/IRA) 1s being conducted to mmmize the 
migration of hazardous substances ma surface water from areas that pose a potential 
long-term threat to the public health and enmonment DOE IS implementing an 
IM/IRA Plan because of the length of time it typically takes to finalne a RCRA Facility 
Investigation/Remedial Invesbgation (RFI/RI), and Correave Measures 

Study/Feasibility Study (CMS/FS) 

Orgamc and inorgaruc contammation of surface water has resulted from past operational 
practices no longer pemtted under current regulaaons EG&G has prepared an 

IM/IRA Plan to identify, screen, and evaluate appropnate intern remedial action 

alternatives, and select the preferred mtenm remeQal action for the contammated 
surface water 

A treatability study is designed to test remedial alternatives 111 the laboratory or field to 
obtain data necessary for a detailed evaluation of thev feasibility @PA, 1989) The 

Interagency Agreement between the USEPA, the State of Colorado, and DOE which 



governs remeillal amons at Rocky Flats Plant, descnbes a site-wde treatabhty plan and 
site-speafic treatabhty studies, If the charactenstm of the spec& site require adilltional 
treatability studies 

The results of th~s treatabihty study are mtended to evaluate the reduction of 
contarmnants m OU2 surface water whch can be acheved by each treatment hsted 

I 
I below and to deterrmne whether the treatment may have undesuable effects, such as 

produang large quanbaes of residual matenals or potentdy hazardous byproducts 
This information w11 then be avdable for further evaluatton of each treatment method 
by more detailed methods, such as bench-scale studies unth rephcate measurements for 
statistical analysis, or pilot-scale studies of prormsmg treatments 

This bench-scale treatabdity testing wll mclude stu&es of the followmg 

0 Granular activated carbon (GAC) for removal of volatlle orgamc 
compounds (VOC) and selected radionuclides 
Coagulatlon/preapitation/filtrabon for removal of suspended solids 
Chemcal coagulation and mcrofiitratton for the removal of selected 
radionuclides 
Ion exchange for the removal of selected radionuclides 

a 

a 

a 

0 Solidfication/stabdmtion of test reuduals 
a Addittonal adsorption treatments for the removal of selected radionuclides 

WC has subcontracted wth a Denver-area laboratory (Hazen Research, Inc of Golden, 
Colorado) for utihzatlon of laboratory bench space and supplemental analytical semces 
during the bench-scale treatability studies Ths laboratory IS off-site wthin reasonable 
driwng distance of the Rocky Flats Plant so as to mmrmze transport of treatability 
samples from the site to the laboratory and travel tune for EG&G and WC personnel 
engaged in penodic revlew of the treatabhty amwties. The laboratory has all required 
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state and federal perrmts to allow receipt, storage, and treatab&ty testmg of hazardous, 

radioactwe, and mued waste samples at the hdty The laboratory ls eqwpped wth 

sufficient chemcal and radionuchde analym equipment and has personnel tramed 111 its 

use to provlde the supplemental analytical methods requued to support the treatablitty 

studies The Hazen Research, Inc Quahty Assurance plan WIII be filed by WC 

When USEPA-quahty analyt~cal services are requred dung the treatabihty test program 

(e g , full analytical swte charactenzabon of raw seep/surface water composites and final 

treated effluents form optimal treatment technology bench tests), samples of such 

matenals vvlll sent to the contract laboratones selected under this task order. 

1 2  SAMPLING OBJECI'IVES 

The results of ths treatablitty study are mended to evaluate the reduction of 
contamrnants in Operable Umt No 2 surface water which can be acheved by each 

treatment listed above and to determrne whether the treatment may have umntended 

effects, such as produmg large quanuties of residual matenals or potenually hazardous 

byproducts This information wll then be avadable for further evaluauon of each 

treatment by more detsuled methods, such as bench-scale studies wth replicate 

measurements for statistlcai analysls or pilot-scale studies of promsmg treatments 

a 

Although designated a "bench-scale" treatabhty study by EG&G, this study combmes 

elements of both laboratory screerung and bench-scale treatabihty testmg, as defined by 

the USEPA (USEPA, 1989). The term "laboratory screening" refers to tests that are 

limted in slze and scope, such as small-scale jar tests or beaker tests, and designed to 

establish the validity of a technology to treat contarmnants from an operable umt This 
level of testing yelds p m i l y  qualitative data and is accompanred by dmmum quality 

assurance/quality control (QA/QC) Testmg of chemcal coagulabon/mcrofiltration and a 
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coagulabon/preapitatlon/filtration schemes to treat OU2 surface water wll be at the 
laboratory screerung level 

The term "bench-scale" testing refers to bench-top separation, reamon, or other 
treatment steps performed 111 the laboratory (or field) wtb equpment designed to 
simulate the basic operabon of a treatment process Bench-scale testmg is lntended to 
detemne the technology's performance for the operable wt. This level of tesbng 
yelds quamtabve performance data and s accompamed by moderate to hgh levels of 
QA/QC Testing of ion exchange r e m  columns, granular activated carbon columns, and 
other adsorption columns in thu study wdl be at the bench-scale level. 

These studies are intended to help charactem the untreated and treated surface water 
samples from OU2, before and after optrmal treatment technology bench tests These 
studies are not designed for site charactemuon of OU2 
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20 
SAMPLE IDENTIFICATION AND ANALYSIS 

I 2 1 LABORATORIES AND ANALYIES 

Four laboratones wdl be utdued for the analyses m the treatabfity study These 
laboratones, the methods to be used, and the adytes of mterest are shown on Tables 
B-2-1, B-2-2, and B-2-3 

2 2 SAMPLE CONTAINERS AND PRESERVATION 

Only sample contamers certlfied as clean by the manufacturer wdl be used for sample 

collemon The contamers and preservatrves wdl be obtamed from the contracted 
analytical laboratory Required preservatives wdl be added to the contamers by the 
contracted analytical laboratory, samphng team, and/or the on-site chermst pnor to or 
during sample collection 

Table B-2-4 shows the analytes of mterest for water and sohd matnces wth the 
associated contamer size, preservabves (chemcal and/or temperature), and holding 
times 

2 3 SAMPLE IDENTIFiCATION 

Each sample collected wdl have a umque sample identlficabon number These numbers 
wll be assigned pnor to the samphg event. The sample identrficatron number wll 

follow the format 

2255sm E2 l ~ l 5 - 9 O n u S S  

12ABC345 
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e 
/ '  

0 The first two characters, shown as 12 m the example, represent the column 

number or run number that the sample was obtamed from 

0 The thud, fourth, and fifth characters, shown as ABC m the example, code 

for the treatment method from which the sample was taken Treatment 

method codes are as follows. 

CWC Composited Water Charactenzabon 

E X  Removal of radionuchdes by Ion Exchange 

GAR Removal of ra&onuclides by Granular Activated Carbon 

CCM Removal of ra&onu&des by Chemcal Coagulabon/ 

Microfiltrabon 

GAO Removal of volatiles by Granular Actlvated Carbon 

CPF Removal of suspended solids by Coagulation/ 

Pr eapitation/Filtr abon 

AAR Actlvated alumna adsorption column 

BCR Bone char adsorpbon column 

FXR Filox adsorpbon column 
GCS Gas chromatography screen 

0 The seventh character, shown as 3 m the example, codes for the sample 

type The sample type codes are as follows 

1 - Sample 

2 - Duphcate 

3 - Rmate 

4 - Filter m a t e  
5 - Field blank 
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6 - Tnp blank 

7 - Treatment Blank 

The eighth and mth characters, shown as 45 m the example, denote the 

speclfic sample number from the part~cular treatment and/or column run 
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TABLE B-2-2 

ANALYTE LIST FOR METALS SUITE 

B-2-10 



TABLE B-2-3 

ANALYTE LIST FOR VOLATILES SUITE 

ChlOrOmCthanc 
Bromomethant 

Chlorocthaae 
Metylene chlondc 

Acetone 
Carbon Qdfide 

vinyl chlmdc 

l,l-D~bl~oethene 
1,l-Dibloroethane 

total 1J-Dichloroethene 
Chloroform 

1,2-Dibl0ro~tbane 
2-B-0m 

l,l,l-TnchloroCthane 
carbon tctrachlonde 

Vmyl acetate 
Br omobchloroethane 

1,1,2,2-Tetrachloroethme 
1,2-Dichloropropane 

trans-1,2-Dichloropropane 
Tnchloroethene 

Dibromochloromebc 
l,l,2-Tnchloroethane 

Benzene 
as-1,3-Dichloropropcnc 

Bromoform 

CMethyl-2-pentanone 
Tetrachloroethene 

Toluene 
Chlorobenzene 
Ethylbenzene 

styrene 
total Xylenes 

1,l-Dibloroethane 

2-Hwana0ne 
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TABLE B-2-4 
S A M P J E  CONTAINERS, PRESERVATIVES, AND HOLDING TIMES 

Holdmg 
Parameter contarner Preservatm Tune 

Matrix-Water, 

Volades Sute 
(VOCS) 

Jnornanic Cornnoun& 

Radionuckde Sute 

Gross AIpha/Beta 

Total Suspended 
Soh& (TSS) 

Metals Sute 

Water Quahty 
Parameters 

2 x 40-mL VOA Mats wth cool 4'C 7 days 
teflon h e d  septum hds wth HQ to pH<2 14 days 

2 x 1-gallon polyethylene "0, to pH<2 6 mo 
bottle 

1-kter polyethylene "0, to pH<2 6 mo 
bottle 

1 x 1-L polyethylene Cool 4'C 
bottle 

7 days 

1 x 1-L polyethylene "03 to pH<2 6 mob 
bottle 

1 x 1-L polyethylene cool 4OC 
bottle 

Add 0 008% sodium thiosulfate (Nh&OJ m the presence of d u a l  chlonne 

%oldrng ttme for mercury I 28 drys. 

7 days 
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3 0  
SAMPLE COLLECTION 

3 1 SAMPLE LOCATION AND FREQUENCY 

The numbers and types of samples to be collected M e r  for each treatment method 

The sample collection frequency, d y t e s  of mterest, and QA/QC sample frequency for 

each treatment method are detaded below, and in Table B-2-5 

3 1 1  m o s i t e d  Water Charactemon CWC) 

The composited water samples from the field wdl be charactenzed before their use m 
the treatment tests It is antiapated that four composited water samples, spaced one 

week apart, wll be utillzed in the treatment tests These waters unll be sampled before 

their use in the treatment tests They wdl be analyzed for the volatiles suite, metals 

suite, radionuclide suite, and the water qualrty parameters 

3 12  G r a n b r  Actr vated Carbon T r e w  for Orwics (GAO) 

The granular activated carbon treatment for orgmcs wll be a column treatment 

Treatment testing wll consist of four rounds A total of 26 column runs w11 be 

performed Two runs wll be perfomed on each of five different GAC columns in round 

one One outlet sample wdl be collected from each run Two additlonal inlet samples 

wll be collected Two QA/QC samples wdl also be collected The 14 samples wll be 

analyzed for pH, conductlvlty, and the total orgamc carbon screen. 

Round two wll consist of up to ten column runs, an additional two runs wll be 

performed on each of up to 5 columns One outlet sample wll be collected from each 
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of the column runs Two additional inlet samples wll be collected Five QA/QC N 
samples wdl also be collected 
water quallty parameters and the volatdes suite 

1 All of the samples collected wdl be analyzed for the 

I 

The thlrd and fourth rounds of treatment testmg wdl focus on column "breakthrough " 
Round three wdl consist of one column run on each of the three most effectwe GAC 

columns for orgatllcs removal Four outlet samples wdl be collected dunng each of the 
three runs Each outlet sample wdl be collected at a different time in order to 
determine column "breakthrough " One addibonal mlet sample wdl be collected Two 

QA/QC samples wrll also be collected All 15 samples wll be analyzed for pH, 
conductwity, and a gas chromatography screen for volatiles 

, Round four will consist of three column runs One addibonal run will be performed on 
each of the three most effectwe GAC columns (the same ones used in round three) 
One outlet sample wdl be collected from each of the column runs Five QA/QC 
samples will also be collected All 8 samples wdl be analyzed for the water quality 
parameters and the volatdes suite 

3 1 3  Granu lar  act^ vated Carbon for Radionuclides (GAQ 

The granular achvated carbon treatment for radionuclides wdl be a column treatment 
Treatment testmg wll consist of two rounds 

performed In round one, two runs wdl be performed on each of five different GAC 

columns One outlet sample wrllbe collected from each of the ten column runs Two 

additional lnlet samples wdl be collected. Two QMQC samples wdl also be collected 
All 14 samples wdl be analyzed for pH, conductmty, and the gross alphdbeta screen 

A total of 14 column runs will be 

Round two will consist of four column runs An addtional two runs will be performed 
on each of the two best GAC columns One outlet sample wdl be collected from each 

of the column runs One addibonal d e t  sample wll be collected Four QA/QC 
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samples wdl also be collected All m e  samples udl be analyzed for the water quality 

parameters, metals sulte, and the radionuchde suite. 

3 1 4  for R w d e s  

The ion exchange treatment for ra&onuchdes will be a column treatment Treatment 

testing wd consist of two rounds A total of 24 column runs udl be performed In 
round one, two column runs wll be performed on each of the m e  Merent resms 

Each resin wll be run usmg influents at two different pHs One outlet sample wll be 

collected from each of the 18 column runs Two additional inlet samples wll be 

collected Two QA/QC samples wdl also be collected All 22 samples ulll be analyzed 

for pH, conductmty, and the gross alpha/beta screen 

Round two wll consist of SIX column runs An addibonal two runs vvlll be performed on 
each of the three best resms, at thev best d u e n t  pH One outlet sample wll be 

collected from each of the column runs Two addibonal inlet samples wll be collected 

Four QA/QC samples will also be coUected AU 12 samples wll be analyzed for the 

water quality parameters, metals suite, and the radionuclide suite 

0 

3 1 5  Adsowtion of Radionuclides (w. BCR. FXR) 

The adsorpbon column testmg for radionuclides wd be performed on three different 

column paclang matenals Adsorption column tests for radionuchdes usmg activated 

alumna (a), bone char (BCR), and Fdox (FXR) will be performed Treatment 

testing ulll consist of two rounds A total of 24 column runs wll be performed Two 

runs on each of the three different columns, each at three different pHs, wll be 

performed in round one One outlet sample will be collected from each of the 18 
column runs. Two additional inlet samples will be collected Two QA/QC samples vvlll 
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also be collected. All 22 samples wdl be analyzed for pH, condumwty, and the gross 
~ 

alpha/beta screen. I 

Round two wdl conslst of six column runs. An additlonal two column runs wdl be 

performed on each of the three adsorbents at theu best pH One outlet sample wdl be 

collected form each of the column runs, Two adhbonal inlet samples wll be collected 

Eight QA/QC samples d also be collected. All 16 samples wdl be analyzed for the 

water quality parameters, metals swte, and the radonuchde sulte 

3 1 6  meal C o a M i m t i o n  for R-s tCCU 

The chemcal coagulation/mcrofiltrabon treatment for radionuchdes wdl be a jar test 

Treatment testing w11 conslst of three rounds A total of 28 coagulauon jar tests wdl be 

performed Jar tests on four Merent coagulants, each tested at four different 

concentrations, wll be performed in round one One post-coagulation supernatant 

sample w11 be collected from each of the 16 jar tests 111 round one Two addibonal pre- 

coagulation samples wll be collected Two QA/QC samples wdl also be collected All 

20 samples w11 be analyzed for pH, conductiwty, and the gross alpha/beta screen 

@ 

Round two w11 consist of SIX jar tests One additlonal test on each of the four 

coagulants at thelr most effectwe concentration will be tested, along wth two other 

coagulant/concentrabon combinabons. One post-coagulation sample will be collected 

from each of the jar tests Two additlonal pre-coagulabon samples wdl be collected 

Two QA/QC samples will also be collected AU ten samples wdl be analyzed for the 

water quality parameters, metals suite, and the radionuclide suite 

Round three wll consist of SIX jar tests. Supernatant from each of the SIX treatment jars 

used in round two wdl be further treated by mcrofiltratlon. One post-mcrofiltrahon 

sample w11 be collected from each of the jar tests One QA/QC sample wll also be e 



collected All seven samples d be analyzed for the water quality parameters, metals 
suite, and the rahonuchde m t e  

3 1 7  mlatiop/Pre- for Swended S w  (CPF) 

The coagulabon/preapitation/filtrabon treatment for suspended sohds wdl be a jar test 
Treatment testmg wdl constst of two rounds A total of 90 coagulaaon/preapitation jar 

tests wdl be performed. In round one, 75 jar tests wdl be performed Round one jar 

tests wll be performed on five Merent coagulants, each of whch wdl be tested at five 
different concentrations, of which each wdl be tested at three different pHs One post- 
coagulation/precipitation supernatant sample wdl be collected from each jar test Two 
additional pre-coagulabon/preapitaQon samples wdl be collected Two QA/QC samples 
wll also be collected All 79 samples wdl be analyzed for the total suspended solids 

screen 

Round two wll consist of 15 jar tests Supernatant from each of the best 15 treatment 
jars from round two wU be further treated by filtraoon One pre-filtration sample and 
one post-filtration sample wdl be collected from each of the jar tests Two QA/QC 

samples w11 also be collected All 32 samples urlll be analyzed for total suspended solids 

(TSS) 
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3 2 SAMPLING PROCEDURES 

The collection techques, choice of sample contamers, preservatwes, and equipment are 
all cnbcal to ensure that samples are not altered or contammated Regardless of the 

collection method, care should be taken to prevent alteration of the chemcal nature of 

the sample by agxtatmg the sample or allowing prolonged contact wth the atmosphere 

d w g  colleaon. 

VOC wals wll be filled by dispensing water along the mide edge of the shghtly tilted 

sample mal Care wdl be taken to e l m a t e  aerabon of the sample water The wals wdl 

be filled beyond capaaty so the resultlng meniscus wll produce an m i g h t  seal when 

capped The capped mal wdl be checked for trapped an by hghtly tapping the wal m 
an inverted position If au becomes trapped 111 the wal, the sample water wdl be 

discarded, and a new wal wdl be filled VOC vials wdl never be filled and stored below 

capaaty because of muffiaent quantmes of water 

Except for the VOC wals, adequate Silr space should be left in the bottle to allow for 

expansion 

Prior to sample collection, the sample bottles wll be labeled by the sample manager 

Collection time and date wdl be marked by the sampler The labels wll indicate. 

Actlwty name and/or number 
Umque sample number 
Samphng tune and date 
Chermcal preservatwe used 
Sample type (grab, composite) 
Analyses required 
Fi1 tered/unfiltered 
Comments or s p e d  precautions, as needed 
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Sampler's h t ~ a l s  

The sample label wrll be marked wth a black waterproof pen If needed, clear tape will 

be placed over labels before samphg to assure that the labels r e m  legible 

All field descnptlons, measurements, and observatlons are to be recorded in a field 

logbook. Field data wdl be filled out at the tlme a sample is taken and will mclude, but 

not be limted to, the followmg informabon 

0 

0 

0 

0 

e 

e 

e 

0 

e 

0 

0 

0 

0 

e 

e 

Sub sequent 

Samphng actlvity name and number 

Sampling pomt name and number 
Sample number' 
Name(s) of collector(s) and others present 

Date and bme of sample collecbon' 

Sample contamer tag number (if appropnate)' 

Preservatlve(s) used' 

Requested analyses' 

Sample matnx' 
Fdtered/unfiltered' 

Designatton of QC samples' (ONLY for MS and MSD) 

Collecbon methods 
Cham of custody control numbers 
Field observabons and measurements dunng samphg (comment secbon) 
Signature of responsible observer 

to sampling, the extenor of the sample contamers will be decontaminated 

by nnsing wlth disblled water and wipmg dry, sealed in plasbc bags, and placed in 

0 ' Items w11 be documented on the COC form 



coolers dedicated to samples and sample contamer transportation The temperature m 
the coolers wrll be mamtamed at 4'C f 2'C by addmg sealed plashc bags contamng 

blue ice (or an equvalent) to the coolers 

Dunng the mtial stages of field work, the sample manager wd.I use a thermometer to 

venfy that an adequate amount of blue ice IS bemg used to maintam sample temperature 

at approxlmately 4'C * 2'C. 

3 2 1 Corngosited Water S w  

Composited water samples wll be dehvered to the Hazen Research, Inc m a nalgene 

carboy Care vvlll be taken to lIlllllIlliZe aptahon of the collected waters Collected 

water wll be allowed to settle pnor to use m treatabllrty testmg. Composited waters wll 

be sampled from the top of the carboy usmg a pipet The lnterior of the pipet wll be 

tnple nnsed wth the sample water before the actual sample is collected The sample 

wll be taken from the top mch of the water m the carboy The pipet wdl then be 

allowed to drain into the appropriate sample contamer The sample for volatiles vvlll be 

collected as soon as possible after the carboy IS opened m order to prevent analyte 

volatilization Pipets unll be decontarmnated after use as specified in subsection 3 2 5 

3 2 2  

Inlet and outlet samples from column treatments wrll be taken from a 3-way stopcock 

on the top (inlet) or bottom (outlet) of the adsorption column. Flushmg and sampling 

must occur from an umnterrupted flow (1 e the stopcock will be opened once at the 
The , onset of flushing, and not closed unhl after all the samples have been taken) 

stopcock is to be fully opened and allowed to flush a volume equvalent to approxlmately I 



3 times the volume between the stopcock and the tubmg outlet Samples wll then 

Immediately be collected for the analytes of merest. 

Inlet sampling wdl be performed on the first column run of each treatment test When 

the treatment test ulll span a penod of more than one day, an mlet sample wdl be 

collected from the first column run as well as the last column run. 

3 2 3  Jar S a m  

Pre-treatment and post-treatment samples for jar tests wdl be taken duectly from the jar 

by pipet or siphon The mtenor of the pipet or siphon tube wdl be tnple nnsed wth the 

sample before the actual sample 1s collected The sample w11 be taken from the top 

centmeter of liquid m the jar The pipet wdl then be allowed to dram into the 

appropnate sample contamer Pipets and siphon tubes wll be decontammated after use 

as speafied in Subsection 3 2 5 @ 
3 2 4 pB/OC -le P r o c e u  

There are sui types of QA/QC samples duplicate samples, equipment rinsate, treatment 

blanks, trip blanks, field blanks, and matm spike/matm spike duplicates Field QA/QC 

samples w11 be chosen on a random basis from the avadable populaQon for the speclfic 

field QA/QC sample type. 

Field duplicate samples are independent samples collected m such a manner that they 

are, to the extent possible, equally representatwe of the parameter(s) of interest at a 

given point in tune. The sample bottle wdl first be filled, followed by the duplicate 



sample bottle Duphcate samples wdl be analyzed for the same analytes as the onpnal 

sample 

Equipment nnsate samples are obtamed by pounng analyte-free b a e d  water through 

sample collection equipment (pipets, beakers, spatula, auger etc ) after decontarmnation 

and collectmg the nnsate m the appropnate sample contamer for chemical analysis The 

nnsate vvll be taken on the speafic equipment used rn the sample collemon 

Equipment nnsate samples vvlll be analyzed for the same methods as the assoaated 

original samples These samples wll be used to deterrmne the effectiveness of the 

decontamnation procedures and to ensure that decontarmnation procedures are properly 

followed 

Treatment Bl- 

Treatment blanks are obtamed by runmng analyte-free disblled water through the 

proposed treatment/column The treatment blank is run through the specific 

treatment/column used to generate the treated sample before the treated sample is 

generated Treatment blanks wdl be used to venfy that the treatment/column itself is 
not a source of sample contamination. 

Trip blanks are prepared prior to the samphg event by the analytical laboratory 111 40- 

ml VOA containers and are kept wth the VOC sample coolers throughout the sampling 

and transportation events They are then packaged for shipment with the samples and 

sent for analysis At no bme after then prepmoon are the sample containers opened 
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before they reach the laboratory Tnp blanks will be analyzed for volatde orgmcs only 

Field blanks are prepared m the field dunng a sampling event. Sample bottles identical 
to those used for chemcal analym samples wdl be filled wth dstdled water m a manner 

sirmlar to the samplmg procedure. Thu process mcludes usmg the same personnel, 
location, and eqwpment whenever posslble These samples WIU be used to evaluate the 
possibility of contarmnatron because of the samplmg enwonment 

Matrlx Spike and Matm Splke Duphcate samples are mdependent samples collected 111 

such a manner that they are, to the extent possible, equally representatwe of the 
parameter(s) of rnterest at a pven point in time The matnx splke (MS) and matrm spike 
duplicate (MSD) are used by the contractmg laboratory as a QA/QC check The same 
procedure used for collectmg field duphcate samples will be followed when collecting 
the MS and MSD samples 

3 2 5  Peco ntaminatmocedura 

Sampling tools, mstruments, and equipment wll be protected from sources of 

contarmnatlon before use and decontarmnated after use Lqwds and matenals from 
decontarmnabon operatlons wdl be properly disposed Sample contamers wdl also be 
protected from sources of contamnation. Samplmg personnel wdl wear chermcal- 

resistant gloves when handhng samples Gloves wll be decontarmnated or disposed of 

after each samphng event. 
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When samplmg equpment IS used to collect samples that contam OJ grease, or other 

hard to remove matenals, it may be necessary to steam clean the equpment before 

proceedmg wth Step 1 If the field equipment cannot be cleaned utdmng these 

procedures, it should be discarded 

1 Wash equpment thoroughly wth laboratory detergent and tap water and 

use a brush to remove any particulate matter or surface film. 

2 Rinse equlpment thoroughly wth tap water 

3 Rinse equipment thoroughly vvlth dutdled water 

4 If the equipment is not decontarmnated immediately after use, the 

samplmg equipment should be thoroughly m e d  wth tap water m the 

field as soon as possible after use 

3 2 6  

All wastes generated by decontarmnation and samplmg of treated waters wdl be disposed 

of as specified in the Treatabhty Study Work Plan. 
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4 0  
SAMPIE HANDLING AND SHIPPING 

4 1  HOLDINGTIMES 

Sample contamers, sample preservatwes, and sample holdrng tunes are shown 111 

Table B-2-4 

Information records and trackmg of samples wdl be accomplished by a Woodward-Clyde 

computer program Ths program wdl calculate the expiraQon of holdmg tunes based 

on sample collectlon dates, and extraction and analysls holding tune cntena for each 

specific method of analysis requested on a particular sample Extraction and analysis 

holding times are calculated each day, and for every sample 111 the database This 

program wll iden@ samples wth holdmg tunes that are wthm two days of expiration 

The laboratory wdl then be contacted to veri@ that sample analysls has started The 

total number of field samples, specific analytes, and associated cham of custody 

generated dunng the sampling acbmty wdl be compared wth the requested analytical 

results This process ensures that the samples collected in the field were analyzed by the 

contract laboratory as specified rn thls sampling plan. 

0 

4 3 SAMPLE CUSTODY 

Official custody of samples must be mamtahed and documented from the bme of 

collection until the tune that valid analyt~cal results have been obtamed or the laboratory 

has been released to dispose of the sample The sampling team wll be responsible for 

imtiating the onpnal chain of custody (COC) form and wll sign and date this form when 
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relinqushing custody of samples to the sample manager. Upon receipt, the sample 
manager wll check the COC and all sample labels to ensure that all samples are 
accounted for and 111 good condiQon, and that no errors were made m labehg and/or 
completing the COC A sample cham of custody form IS shown m Figure B-2-1. 

A sample is considered to be 111 a person’s custody If any of the followmg conditions are 
met 

The sample is in the person’s physical possession 

The sample is in line of sight of the person after be/she has taken possession. 

The sample is secured by that person so that any tampenng can be detected 

A sample IS secured by the person m possession m an area which only authonzed 

personnel can enter 

If, at any time after samples have been secured, custody seals are idenMied as hanng 
been tampered mth, this procedure wdl be followed to ensure that sample mtegrity has 

not been compromsed 

Check cooler temperature to venfy 4°C f 2°C 

Check wth all personnel h a n g  access to sample coolers to venfy possible 

inadvertent tampering 

Check every sample contamer for any signs of tampenng i e loose hds, foreign 

objects in contamen, broken or lealang contamen, etc, 





Check to assure adequate and appropriate packagmg 

Document all findmgs of the madent in the sample manager’s field log book 

If it is deterrmned that mahaous tampenng of samples has occurred and/or it is beheved 

that sample integnty has been compromed, the sample manager vvlll m e l a t e l y  

contact Mr Steven Baca of Woodward-Clyde Federal Semces at 740-2700 

If it can be detemned that sample mtegnty has not been compromsed based on the 

above cntena, findings should be documented in the sample manager’s field logbook,and 

sample collection amwties should resume 

An example of a three-page carbonless COC form is shown rn Figure B-2-1 The 0 
original and second (yellow) copy wll be included with the samples to be shipped 

enclosed in a plastic bag and taped mide the hd of the cooler The third (pink) copy 

along wth a photocopy of the onpnal wdl remam on file at the on-site faality The 

contract laboratory wdl slgn as havlng received the samples and return the yellow copy 

of the COC to the project management office for venfication by the QA/QC officer or 

their designee The yellow and pmk copies wdl then be matched and filed to complete 

the chain of custody procedure 
\ 

The cham of custody form wdl mclude the followmg mformatlon 

Uruque sample number and sample location 
Project number 
Date and tune of sample collemon 
Signature of collector or field custodian 
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Laboratory designauon 

Sample matnx 

Condition of sample on receipt at the laboratory 

Cham of custody control number 

Signature and date blocks for personnel rehquishmg or receivmg sample custody 

Space for addiaonal comments 
Name and phone number of emergency contact person 

Analysis requested 

Out of spec reporting 

If a chain of custody (COC) record should become lost dunng shipment or after receipt 

by the laboratory, the sample manager (or designee) wll fill out a new form using 

information from the file copy of the on@ In the "remarks" seaon of the 

replacement COC, BOTH COC numbers (located in the upper left hand comer of every 

COC form) wll be wntten down and the new COC and file copies of the onpal COC 

I wll be attached and filed at the onsite fachty to document the losing and replacement 

of cham of custody for the assoaated samples 

If it becomes necessary to make changes/delebons/corrections or any modifications to 

the original cham of custody form after it  has left the samplmg site, the followng 

procedure wll be followed* 

Direct telephone commumcahon between the sample manager or deslgnee and 

the chemcal laboratory sample custodian or designee to venfy that a 
modlfication must be made to an onpal COC form 

Verbal agreement by both parties on the mo&fication to be made 
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Each party wdl make the change on their respective copy of the onpnal COC, 

mtlalmg and datlng each moddlcatlon. 

The ongmating party of the on@ COC (1 e., sample manager) wdl fax a copy 

of the moMed COC to the laboratory for mual venficatlon of moWcabons to 

ensure corremons were made accordmgly This process is to be completed 

wthm 24 hours of modificahons. 

The lab, upon receipt of the fax, wdl contact the sample manager and venfy 

receipt of correct modifications The lab wdl send a copy of then moddied COC 

to the sample manager. 

, 4 4 SHIPPING PROCEDURES 

All sample contamers wdl have been decontarmnated and bagged at the tune of sample 

collection Upon receipt and venficabon of sample contamers and COC forms, the 

sample manager wdl take the followmg steps 

Line the sample cooler wth a large plastlc bag 

Place approxlrnately 3 mches of vermiculite 111 the bottom of the cooler 

Wrap glass contamers 111 bubble pack. 

e 

Verify that all samples requinng screemng have reported estimated radiological 

actiwty levels 

B-2-35 



I 

I 

I 

t 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

Place bagged and wrapped sample contamers upnght, except for the volatile 

orgamc compounds (VOC) vials, 111 the cooler wth approxlmately 1 mch between 

them and the sides of the cooler. 

Fdl the cooler approxlmately three quarters full of verrmcuhte, malung sure that 

sample contamers are securely packed 

Insert the two VOC vlals upnght 111 the center of the cooler 

Fill the cooler wth vemculite, allowmg adequate space at the top for blue ice 

Bag the blue ice (or equivalent) and place several packages in the top space of 

the cooler ** 

Seal the signed COG 111 a plastw bag and tape it to the underside of the lid of 

the cooler 

Tape the dram of the cooler shut 

Wrap strapping tape around the coola 111 two locaQons to secure the hd 

a. 
Sce Table E24 for adytcs rquvrng 4.C f 2'C 

Place the aubdl on top of the cooler If more than one cooler is sent to the same 

laboratory, an address label and a mamfest label are needed 

Place 'Thls Side Up" labels on all four sides and "Fragde" labels on the top and 

two sides of the cooler 
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Place "Enwonmental Samples" label on top of cooler For coolers over 75 

pounds, an addiQonal "Heavy Weight" label 1s requlred m the upper left comer 
on top of the cooler 

Place signed and dated custody seals in two loca~ons sealmg the cooler hd so 

that tampenng will be emdent. 

Sample coolers may be received by comer at a pre-detemned area If arrangements 
cannot be made, a Company vehcle is requued to dehver sample coolers to the 
laboratory and/or courier office 
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INTRODUCTION 

This Quality Assurance Addendum (QAA) has been prepared by Woodward-Clyde (WC) 
for the bench-scale treatabhty study of surface water collected from Operable Umt 2 

(OU2), Rocky Flats Plant (RFP) This QAA, along wth the Draft Sitewde Quality 

Assurance Project Plan (QAPjP) for CERCLA Remedial Invesbgations/Feasibility 
Studies (RI/FS) at Rocky Flats (EG&G Rocky Flats, Inc , EG&G, 199Oc), constitutes 

the project-specific QAPjP for the bench-scale treatabhty study 

In accordance wth U S  Enwonmental Protection Agency (USEPA) guidance, a 

Sampling and Analysis Plan (SAP) composed of the Field Samphg (FSP) and project- 

specific QAPjP have been prepared for t h ~ ~  bench-scale treatabhty study (USEPA, 

1988) For this study, both a FSP (for collection and handhng of surface water samples 

in the field) and a Laboratory Analysis Plan (LAP) (for collection and handhng of 

samples to be tested m the laboratory) are included m Volume XI, Appendur B 

WC adheres to an mtemal Quahty Assurance (QA) Program to ensure quality of service 

This QA program descnbes procedures wthm WC whch estabhb h e s  of responsibrlity, 

authonty, and accountabhty, develop and -tam qualfied staff, define methods of 
operation, promde for documentation of actmtws; and set up procedures for auditmg 

(WC, 1988) 

This project-spedic QAF'jP contam the 16 elements of a QAPjP, as required by 
USEPA guidance (USEPA, 1988) The location of these elements in the sitewde e 
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QAPjP is indicated m Table C-1 Elements of the QAPJP whch arc addressed in the 
sitewide QAPjP wdl not be discussed m detad m thrs QAA Instead, &IS QAA will 

address QA elements specific to work on thls project, or QA elements which are not 
covered m sufficient detzul III the sltewde QAPJP to meet the needs of this project 

Incorporahon of elements of the sitewde QAPJP by reference III the WC QAA is 
provisional, subject to final USEPA approval of the sltewide QAPjP As of this wnting 

(September 1990), the sitewde QAPjP has not been approved by the USEPA, U S 

Department of Energy (DOE), or other designated regulatory agencies The WC QAA 

will be revised to reflect changes to the EG&G sitewde QAPjP, as this sitewide 

document is reviewed, rewsed, and subsequently approved by the regulatory agencies 

Some specific elements of the sltewde QAPJP do not apply to this bench-scale 

treatability study and will be noted as not applicable III the QAA 
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TABLE C-1 

LOCATION OF QAMS-005/80 ELEMENTS 
WITHIN THE SITEWIDE RI/FS QAPjP 
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c-1 0 
ORGANIZATIQN 

C-1 1 RESPONSIBILITIES OF KEY PARTICIPANTS 

Key Woodward-Clyde project personnel are named m Figure C-1 WC IS a 
subcontractor to the EG&G Enwonmental Restorabon (ER) Program Overall 

management responsibllibes for the work governed by the project-speclfic QAPjP rest 
wth DOE and EG&G Their responsibllitles are discussed m Semen 13 of the site- 
wde QMjP WC reports to the EG&G ER Remedial Programs Project Manager (Olga 
Erlich) The Rocky Flats ER management system is depicted m Figure 1-2 of the 

sitewde QAPjP 

(2-12 PROJECT DESCRIPTION 

The Rocky Flats Plant (RW) IS a government-owned, contractor-operated faclllty located 

in northern Jefferson County, Colorado It IS part of the Department of Energy (DOE) 
nuclear weapons research, development, and produrnon complex adrmmstered by the 
DOES Rocky Flats Office The management and operatmg contractor for the RFP IS 

EG&G Rocky Flats, Inc (EG&G) 
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C-12 1 T r e a w  Study 

A treatabfity study 1s designed to test remedml altemabves 111 the laboratory or field to 
obtam data necessary for a detded evaluabon of their feasibhty @PA, 1989) The 

Inter-agency Agreement between the USEPA, the State of Colorado, and DOE, whch 

governs remedial acbons at RFP, desmbes a sitemde treatabhty plan and project- 
specific treatability studies, If the charactensbcs of the speclfic site reqwe additional 
treatability studies 

The results of thls treatabihty study are mtended to evaluate the reduction of 

contamnants in OU2 surface water whch can be acheved by each treatment hsted 
below and to determme whether the treatment may have undesuable effects, such as 

producing large quanbties of residual matenals or potenbally hazardous byproducts 
This information wdl then be avalable for further evaluabon of each treatment method 

by more detailed methods, such as bench-scale studxes mth replicate measurements for 

statistical analysis, or pilot-scale studies of prormslng treatments 

This bench-scale treatabdity testmg wdl mclude stuaes of the followmg 

Granular actlvated carbon (GAC) for removal of volatde orgmc compounds 

(VOCs) and selected radionuchdes 

Coagulation/flocculation and setthg for removal of suspended solids 
Centrifugation for removal of suspended sohds 

Chermcal coagulabon and mcrofiltrabon for the removal of selected 
radionuchdes 



Quality Assurance Addendum 
RcwonNo 0 

Date September 18, 1990 
Page 11 of 51 

Adsorbents (achvated aluminq bone char, and Fdox) for removal of 

Sohdification/stabion of test residuals 

Ion exchange for the removal of selected radlonuchdes 

radionuchdes 

' 0  

WC has subcontracted wth a Denver-area laboratory (Hazen Research, Inc of Golden, 

Colorado) for utlllzaQon of laboratory bench space and supplemental analyt~cal semces 

during the bench-scale treatabhty studies 'hi laboratory IS off-site t m h  reasonable 

driving distance of the RFP so as to mmrruze transport of treatablltty samples from the 

site to the laboratory, as well as travel tune for EG&G and WC personnel engaged 111 

periodic renew of the treatability actmbes The laboratory has all requved state and 
federal pemts  to allow receipt, storage, and treatabhty testmg of hazardous, 

radioactive, and mmed waste samples at the facrlrty. The laboratory IS equpped wth 

sufficient chermcal and radionuchde analysis equipment and has personnel tramed 111 its 

use to provlde the supplemental analytical methods required to support the treatabihty 

studies Full speafications are provlded m the Quahty Assurance Plan and Standard 

Operating Procedures (SOPS) from Hazen Research, Inc, which are filed wth the 

laboratory audit report 

When USEPA-quahty analybcal services are reqwred dumg the treatabihty test program 

(e g , full analflcal suite charactemation of raw seep/surface water composites and final 

treated effluents from opt~mal treatment technology bench tests), samples of such 

materials w11 be sent to the contract laboratories selected under this task order 

225581R1 C 10.15-9ORuS8 
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C-1 2 2 pberable Unit No. 2 De- 

There are 20 sites designated as Indwidual Hazardous Substance Sites (IHSS) which 

compnse the 903Pad, Mound and East Trench Areas These sites are known 

collectively as Operable Umt 2, and are located east-southeast of the RFP These sites 

are descnbed 111 Section 2 3 of this Treatabihty Study Plan and 111 the Proposed Surface 

Water Intenm MeasuredIntenm Remedlal Acbon Plan (IM/IRAP) and Decision 

Document, September26, 1990 for OU2 (DOE, 1990) 

2UWR1 C 1&16-90/22551 
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c-2 0 
QUALITY ASSURANCE PROGRAM 

C-2 1 QA PROJECT PLAN BASIS 

The QA program that wll be used on the proposed project includes three baslc 
elements (1) adherence to the system of au&ts, checks, and venficabons set forth 111 

the project-spec& QAPjP, (2) project management renew of all work completed by the 
project team, and (3) independent WC peer rewew of all techcal  work projects 

developed by the project team Project management renew wdl consist of estabhshmg 
the goals and objectives of the program, developing overall and specific methods to meet 
project objectives, ensmng that these methods are uthed,  and venfylng the consistency 
and accuracy of all analyses and conclusions This guldance 1s pronded by the project- 
specific QAPjP for the bench-scale treatabdity study Peer renew will be completed by 

semor WC techmcal and management personnel who are mvolved m semor consultation 

on this project WC has an estabhshed, formal mternal peer renew program that IS 
implemented on all projects The program conslsts of Critical renew of contract 

requirements and major work products, development of comments, and reqwed 
reconcihation of all comments. Consistency and accuracy of techmcal conclusions are 
emphasized in the review of major work products 

@ 

C-2 2 QUALIFICATIONS OF PROJECI' PERSONNEL 

Personnel involved 111 activlhes affecmg quabty shall receive appropnate tramng and 

orientation in QA procedures as specfied m Semon 2 4 of the sitewde QApjP. 
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C-2 3 PERSONNEL TRAINING 

Project personnel v d  be t r u e d  m theu areas of responsibhty, as reqwed by Seaon 

2 4 1 of the sitewde QAPjP. 

C-2 4 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

A QA summary report udl be prepared at the condunon of the bench-scale treatabAty 

study by the Project QA/QC Officer or designee and approved by the Program QA/QC 

Officer The QA summary report wdl be mcluded 111 the final report of the treatability e study 

This QA report wdl mclude, but not be h t e d  to, a summary of the followmg a report 

of the field operabons audit desmbed m Section C-18 1 of h QAA, a report of the 

audit of project laboratory handlmg and samplmg procedures, a report of the remew of 

all pertinent project laboratory notebooks, and a report of the venfication of analytical 

results 

I 
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c-3 0 
DESIGN CONTROL 

~ ~~ 

C-3 1 DATA QUALITY OBJECTIVES 

Overall data quality objecbves (DQOs) for acbvibes at the Rocky Flats Plant are 
discussed in Secbon 3 3 lof the sitewde QAPjP Addibonal project-specific data quality 

objectives of the project are discussed below 

I 

C-3 1 1 Data Oua lit v Oblecti ves of This Study 

As noted in Secbon C-1 Oof this QAA, the results of thls treatabhty study are intended 

to evaluate the reducbon of contaminants m OU2 surface water which can be achieved 

by each treatment and to determine whether the treatment may have undesirable effects, 
such as producing large quanbbes of residual matenals or potentially hazardous 

byproducts This informabon wdl then be ava~lable for further evaluahon of each 
treatment by more detaled methods, such as bench-scale studies with replicate 

measurements for stabsbcal analysls or pdot-scale studies of promismg treatments 

, 

I 

Although designated a "bench-scale" treatabdity study by EG&G, this study combines 

elements of both laboratory screening and bench-scale treatabillty tesmg, as defined by 

the USEPA (USEPA, 1989) The term "laboratory screening" refers to tests that are 
limited in size and scope, such as small-scale jar tests or beaker tests, and designed to 

establish the validity of a technology to treat contammants from an operable unit This 

level of testing yields pnmanly qualitabve data and is accompanied by minimum quality 
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assurance/quahty control (QA/QC). Testmg of chemcal coagulation/mcrofi.ltration and 

coagulation/preapitation/filtraQon schemes to treat OU2 surface water wdl be at the 

laboratory screemng level 

The term “bench-scale” testmg refers to bench-top separabon, reamon, or other 

treatment steps performed rn the laboratory (or field) wth equipment designed to 

simulate the basic operation of a treatment process Bench-scale testmg IS mtended to 

detemne the technology‘s applrcabhty for treatmg operable umt wastes Thls level of 
testing ylelds quantitatwe performance data and is accompamed by moderate levels of 

QA/QC Testing of ion exchange resm, adsorbents, and granular actlvated carbon 

(GAC) columns wdl be at the bench-scale level 111 t h ~ ~  study 0 
On the USEPA’s table of five analyttcal levels (Table C-2), the QA/QC employed for 

this study is m the Level XI range for laboratory screemg studies and Level III for the 

bench-scale studies Aspects of the testmg requinng more documentation and thus a 
higher level of QA/QC include the charactewbon of the composite water samples used 

as the startmg matenal fof treatabhty stuhes and charactemation of the d e t  and outlet 

samples from the second round of testmg of the treatments judged most effiaent rn 
contarmnant removal 

~ For the laboratory screemng studies and p r e h h u y  runs of the bench-scale studies 

(analytical Level II), results wdl be judged by the efficiency of the treatment, or the 

orgamc carbon (TOC), or total alphabeta actlwty] These first-round results are 

essentially sem-quantitatwe or quahatwe m nature However, for the mtd 

I 

. 
I percentage reducQon of the mdicator parameter [total suspended solids (TSS), total 

e 
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TABLE C-2 
SUMMARY OF ANALYTICAL LEVELS 

Type of analysis 
Limtations 

Data quality Can provlde an mdication of contarmnatlon presence Few 

Field screentng or a n a l p  wth portable mstruments 
Usually not compound-speafic, but results are avadable in real 
tune Not quanufiable 

QA/QC requrements 

Level I1 

Type of analysis Field analyses wth more sophsticated portable mtruments or 
mobde laboratory Orgmcs by gas chromatography (GC), 
morgmcs by atomc absorptlon (AA), inductively coupled 
plasma (ICP), or X-ray flourescence (XRF) 

Limtations Detection lirmts vary from low parts per W o n  to low parts per 
bdhon Tentatlve identdicabon of compounds Techques/ 
instruments lmted mostly to volatile orgamcs and metals 

Data quality Depends on QA/QC steps employed Data typically reported in 
concentratlon ranges 

Level I11 

Type of analysis Orgamcs/morgamcs performed m an off-site analpcal 
laboratory May or may not use Contract Laboratory Program 
( U P )  procedures Laboratory may or may not be a U P  
laboratory 

Limtations 
Data quality Detection huts s d a r  to CLP Rigorous QA/QC 

Tentative compound identfication m some cases. 

22558IRl C 10.15-9W22558 
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TABLE C-2 
(Contmued) 

Level IV 
~~~~~~~~~~~~ ~~ ~~~ ~ ~~ ~~~~ 

Type of analysu Hazardous Substances Lut (HSL) orgamcs/morgamcs by gas 
chromatography/mass spectroscopy (GC/MS), AA, ICP Low 
parts-per-bdhon detection h t s .  

Lirmtations Tentatrve identdicauon of non-HSL parameters Vahdation of 
laboratory results may take several weeks 

Data quality Goal is data of known quahty Rigorous QA/QC 

Level V 
Type of analysis 

Lirmtations May require method development or modification Method- 

Data quallty Method-speclfic 

Analysu by nonstandard methods 

s p e d c  detection h t s  Wdl probably reqwe special lead tune 

'Source USEPA, 1987 (modified) 

223581R1 C 10-15.-90/22538 
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charactemuon of the untreated composite water samples and for the second round of 

testing of treatments judged most prommng, USEPA- and EG&G-approved analytical 
methods wll be employed (analyt~cal Level III) The testing protocol for the second 
round mcludes addmonal QC samples taken from the treatabdity tests and a more 
complete charactenzauon of samples by the followmg methods (Tables 2-1 and 3-1 of 

the LAP gwe additional demls) USEPA methods for metals by atomc absorption, 
USEPA and Standard Methods (Amencan Public Health Assn , 1989) for water quality 

parameters, USEPA Method 8240 for volatiles, and EG&G-approved methods 
(GRRASP, EG&G, 199Oa) for alpha and beta amwty, urmum uotopes, plutomum 
Isotopes, and amencium Additional USEPA Methods are specdied to charactenze the 
samples submtted for Toxlclty Charactermc Leachmg Procedure (TCrS) studies 
These procedures prowde an enhanced level of QA/QC, both in the treatabhty studies 
and the analpcal laboratones, and documented detectlon huts  to help compare 
performance of the optimal treatments 

It is important to distmguuh the objectwe of these analytical studies from those of other 
investigations of OU2 at RFP These studies are intended to help characterue the 
untreated and treated surface water samples from OU2, before and after optimal 
treatment technology bench tests These stu&es are not designed for site 
charactermuon of OU2, therefore, data generated from this study will not be entered 
into the RFT man database 

C-3 1 2  Types of OC S a w  

The types of QC samples which wdl be used in this study are defined below 

225581R1 c 10.15-90122558 
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DuDlicate 

Duplicate samples are mdependent samples collected in such a manner that they are, 

to the extent possible, equally representatwe of the parameter(s) of merest at a gwen 

point in tune A c e d e d  clean sample bottle udl first be filled, followed by the 

duplicate sample bottle The order of samphg will follow that gwen above Duphcate 

samples wdl be analyzed €or the same analytes as the ongmal sample Duplicate 

samples wll be collected as desmbed m Table 3-1 of the LAP 

Trip blanks are prepared pnor to the samphng event by the analyt~cal laboratory in 40- 

ml volatde orgamc containers and are kept wth volatde orgamc sample coolers 

throughout the samplmg and transportation events They are then packaged for 

shipment wth the samples and sent for analysis At no tune after thev preparation are 

the sample contamers opened before they reach the analytical laboratory Trip blanks 

wll be analyzed for VOCs only Tnp blanks wdl be collected at a rate of one per cooler 

of samples shipped for laboratory (bench-scale treatabfity study) samples and analyzed 

for VOCs at a frequency of one per day If shpments of volatlles are received intact at 

the analwcal laboratory, only one trip blank per day will be analyzed 

Blank Samples 

Blank samples are prepared by filling certdied clean sample bottles identical to those 

used for chemcal analysls samples wth analyte-free distilled water, in a manner sirmlar 0 



I 

Quahty Assurance Addendum 
ReMslonNo 0 

Date September 18,1990 
Page 21 of 51 

to the samplmg procedure l h i  process mcludes using the same personnel, location, 

and equipment whenever possible These samples wdl be used to evaluate the possibhty 

of contammation because of the samplmg enwronment Blank samples wdl be prepared 

and submtted wth laboratory (bench-scale treatabbty study) samples Blanks wdl be 

collected for laboratory (bench-scale treatabhty study) samples as descnbed m Table 3-1 

of the LAP 

Matrix spike (MS) and matnx spike duphcate (MSD) samples are mdependent samples 

collected in such a manner that they are, to the extent possible, equally representative 

of the parameters of mterest at a gwen pout m tune. The same procedure used for 

collecting duplicate samples wdl be followed when collectmg the MS and MSD samples 

The laboratory then spikes the extra volume of sample wth the analytes of mterest For 

metals analyses, matm spike and spke duplicate samples are analyzed by the laboratory 

Matrlx spike/duphcate samples wll be collected for laboratory (bench-scale treatability 

study) samples as descnbed m Table 3-1 of the LAP. 

Treatment SI& 

This sample WIU be prepared by pounng analyte-€tee dlstdled water through a clean ion 

exchange resin or GAC column mto a sample bottle. This sample vvlll then be analyzed 

for all analytes requested for the regular samples of water treated by the column This 

sample wll serve as a check on clewng of the columns or leachmg of chemcals from 

22558/R1 C 1&15-9WZZ58 
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the columns themselves Treatment blanks Wrll be collected for the final treatment runs 
on ion exchange and GAC columns as desmbed m Table 3-1 of the LAP 

C-3 1 3  Data Oua htv Par- 

The data quality parameters of accuracy, precision, completeness, comparabdity, and 

accuracy wll be assessed m the followmg ways m ths study 

Accuracy 

Accuracy is the nearness of a result or the mean of a set of results to the true value 

Accuracy wll be assessed by percent recovenes of spdced samples m laboratory analyses 

Accuracy huts  for analpcal results for characterization of untreated water and testmg 

of optimal treatments wll be as stated 111 the appropnate USEPA Method or the 

GRRASP (EG&G, 1990a) 

Precision IS a measure of mutual agreement among indimdual measurements of the same 
property, usually under prescnbed s m h r  con&tions Precision wdl be assessed by 

laboratory analyses of duplicate/rephcate samples Preusion limts for analytical results 

for charactenzatlon of untreated water and testmg of optmal treatments wdl be as 

stated in the appropnate USEPA Method or the GRRASP (EG&G, 199Oa) 

I 
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Comde t e m  

Completeness IS a measure of the amount of vahd data obtamed from a measurement 

system compared to the amount that could be obtamed under optmum condibons 
Amounts of data to be collected are defined in the lndivldual workplans, i.e., the FSP, 

the LAP, and the Treatabdity Study Work Plans (TSWPs) for the bench-scale treatability 

study The goals for completeness in each of these phases of the study IS 90 percent 

Comparability expresses the confidence wth which one data set can be compared wrth 

another In order to assess comparabhty, field samphg procedures, laboratory sample 

preparation procedures, analytical procedures, and reportmg umts must be known 
Qualitatively, data subjected to stnct QA/QC procedures and collected under speafic 

operating conditions, wll be deemed more reliable, and therefore more comparable, 

than other data 

Representati venes 

Representativeness 1s the degree to whch a set of data accurately represents the 

charactenstm of a populaQon, a process condibon, or an enwonmental condition For 

the purposes of this study, the a m  will be to sample and composlte for bench-scale 

treatability testing surface water whch 1s representatwe of the more-contarmnated 

sources wthin OU2 The samphg objectlves and procedures for compositmg the 

surface water samples 111 the field are discussed m detad m Sections 2 0  and 3 4 ,  
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respectively, of the FSP Avadable data from monthly samphg and analysu from 
surface water stabom m OU2 were renewed to select Utes where water samples have 

ylelded detectable volatlle organics and rdonuchdes above background levels 

C-3 2 ANALYTICAL METHODS 

Specific analytical methods to be used for samples are speclfied rn the LAP Samples 

taken to momtor the progress of initial bench-scale treatabhty testing at Hazen 

Research wll be analyzed for a h t e d  hst of analytes wthm 24-hours (Table 2-1 of 

LAP) These samples w11 be analyzed for TSS, TOC, gross alpha and beta radioactiwty, 
and water quality parameters Certam analytes are designed to serve as mdicators of 
contarmnants of concern (total orgmc carbon as an mdxator of volaae orgmc 

compounds and gross alpha and beta radioactmy as an mdxator of radionuchdes) 

I 

0 

For samples to be fully charactenzed, EG&G-approved methods for radionuclides and 
methods from SW-846, Test Methods for Evaluating Solid Waste, third edition (USEPA 

1986) wll be used Samples to be so characterized include the untreated composite 

water samples and mt~cal  samples to be taken from second round of the laboratory 

bench-scale treatabhty tests Spedic methods and numbers of samples are pven 111 

Tables 2-1 and 3-1 of the LAP 
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Laboratones to be used, m adhtion to Hazen Research, Inc, Golden, CO, which wdl 

analyze samples to momtor the progress of bench-scale testing, mclude the following 

(Table 2-1, LAP) 

Hauffman Laboratones, Golden, CO (Total orgamc carbon) 

TMAINORCAL Laboratory, Richmond, CA (Radionuchdes by EG&G-Approved 
Methods, EG&G 1990a) 

TMA/Slunner-Sherman Laboratory, kchmond, CA (Metals by SW-846 Methods and 

Water-Quahty Parameters by EPA Methods or Standard Methods) 

Vista Laboratones, Inc, Wheatndge, CO (Volatde Orgamc Compounds by EPA 
Method 8240 for water samples and Toxlclty Charactenstic Leachmg Procedure (TCLP) 
on solidified residuals) 

C-3 3 SAMPUNG PROCEDURES 

Sampling procedures for the bench-scale treatabhty study for surface water from OU2 
are given 111 detad 111 Sectlon 5.0 of the FSP and Seaon 3 2 of the LAP for this study 
(Volume 2) Sample containers, procedures, reagents, preservabon methods, and holding 
times are gwen in Semons 5 0 and 6 0 of the FSP for the field samplrng and in Table 
2-3 of the LAP for the bench-scale treatabihty study samples. 
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Forms, notebooks, and procedures used to record field sample btory and samphg 

conditions are provided 111 Standard Operating Procedure (SOP) No. 14, Logbook 

Protocol, for Surface Water Data Collecbon (EG&G 199Ob). 

C-3 4 DATA REDUCTTON, VALJDA'ITON/VERIFICA"ION, AND REPORTING 

Data reduction, validation, and repomg procedures are detded m Semon 3.3 3 of the 

site-wde QAPjP Field data redurnon and vahdabon wdl be performed and 

documented by Woodward-Clyde, as requved by Section 3 3.3 of the site-mde QAPjP 
For samples taken from the first round of treatability testmg, only sem-quanutatwe or 
qualitative information is requved As explamed m the TSWP (Append= A), the mtial 

round of testing generally compares treatments to each other based on percentage 

reduction m an mdicator parameter after treatment Results from these naal studies 

w11 be revlewed by project chermsts and any apparently unusual results evaluated 

Laboratory notes and calculations for treatabihty testmg will be rewewed, htialled, and 

dated by a second analyst to check calculabons for accuracy and detect tramcnption 

errors 

However, a further venficabon of data wdl be performed for samples analyzed for mbal 

charactenzation of the untreated surface water composites and for samples from the 

second round of testmg of treatments judged most proming T ~ I S  wdl include a rewew 

of the analytical laboratory data package for completeness and acceptab&ty of the 

information listed on Table C-3 The project chermst vvlll check the cham of custody, 

holding times, results of method blanks, laboratory control samples and other laboratory 

QC samples, results of &bration, and results of QC samples submtted from the bench- II) 
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Table C-3 

Checkhst for Venficabon of Analyt~cal Laboratory Data' 

Cham of Custody 

Holdmg Tmes 

bstmg of Analyt~cal Methods Used 

Method Blank 
Laboratory Control Sample 

Laboratory Duphcate Samples 

Cahbration Results 

QC Samples from Treatabdity Studies 
Blank Samples 

Treatment Blanks 
- 

- Duplicates 

- Matm Splke/Spdce Duphcate Samples 

'See text for explanation of types of analyt~cal samples to be verified 
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scale treatabhty studes. In ve-g the analytical results, the project chermst will use 

as guidelines the gwdehes stated m EG&G Data Vahdabon Funct~onal Gwdehes 

(EG&G, 199Oc) 

C-3 5 INTERNAL QUALJTY CONTROL CHECKS 

Quality control (QC) samples to be collected m the field and additlonal QC samples to 

be prepared and analyzed 111 the laboratory are Qscussed m Seaon C-3 12 of ths QAA 

and in the FSP and LAP (Volume 2) General considerabons related to mternal quahty 

control checks are discussed m Sectron 3 3 4 of the sitewde QAPjP 

C-3 6 DATA ASSESSMENT 

Data assessment of analytical laboratory data wdl be as descnbed m Seaon C-3 4 above 

Criteria for assessment of treatability test results are gwen m the mdiwdual TSWPs 
(Volume I, Appendu A of this report) A summary of procedures for laboratory data 

assessment is contamed m Seaon 3 3  5 of the utewde QApjP 

Precision, accuracy, and completeness of field data wdl be controlled by following 

procedures 111 the FSP and in the SOPS for Surface Water Data Colleaon (EG&G, 
199Ob) and procedures for field data vahdatron and calculations presented m 
Sections 3 3 3 1 and 3 3 3 2, respectwely, of the sitewde QmjP 
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c-4 0 
PROCUREMENT DOCUMENT CONTROL 

Procedures for control of procuremeat documents are stated m Sectlon C-4 0 of the 
sitewde QAPjP 
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c-5 0 
INSTRUCTIONS, PROCEDURES, AND DRAWINGS 

Requirements and methods by whch EG&G ER Department mstru&ons, procedures, 

and drawngs are prepared, renewed, and approved are chcussed 111 Section 5 0 of the 

sitewde QAPjP Section 5.3 of the same document descnbes comphance and action to 

resolve questions regarding SOP, Addenda to the SOPS, and other procedures 
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C-6 0 
DOCUMENT CONTROL 

Work products assoaated wth c l a s ~ e d  Rocky Flats work assignments will be secured 

in appropnate, locked wlng cabmets m a secured area at WC All reports wdl be 

provlded to EG&G for thelr classfiation renew pnor to pnntmg and &stribution. 
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c-7 0 
CONTROL OF PURCHASED ITEMS AND SERVICES 

Requirements and methods for vendor selection and the control of purchased items and 

semces are llsted 111 Section 7 0 of the sitewde QMjP 

Under this contract, WC wd1 use exlstmg fadties and equipment at Hazen Research, 

Inc Any additional equipment needed is expected to be leased Glassware and certam 

laboratory supplies wll be purchased as expendable supplies, rn accordance wth 

procedures 111 Section 7 0 of the sitewde QMjP a 

. 
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C-8 0 
IDENTIFICATION AND CONTROL OF ITEMS AND SAMPLES 

C-8 1 SAMPLE IDENTIFICATION 

Samples taken dunng the treatabhty study wll be assigned identificatlon numbers based 

on the treatabihty study design. ’I~IIS identlficat~on system is explaned m Section 2 3 of 

the LAP, Volume II 

C-8 2 SAMPLE CHAIN-OF-CUSTODY AND SECURITY e 

e 

Sample custody wll be mantamed as descnbed in Semon 8 3 2 4 of the sitewde QAPjP 

Section 8 0 contsuns additional procedures to be followed for identlficabon and control 

of items and samples, whde Section 13 0 of the sitewde QAPjP descnbes procedures for 

sample handling, storage, and shpping The flow chart for sample screemng and 

handling is shown in Figure 8-1 of the sitewde QAPjP 

Sample identification and custody procedures for field samphg shall conform wth 

authonzed EG&G cham-of-custody procedures for field and laboratory actinties Field 

sample secunty and cham-of-custody procedures are descnbed m SOPs No 2,3, and 13 
of Surface Water Data Collection Program SOPs (EG&G 199Ob) Laboratory sample 

security and chain-of-custody procedures are described in Exhibit In, Speclfications for 

Cham-of-Custody, Documentation Procedures, and Wntten SOPs, of the General 

Radiochemstry and Routine Analytical Semces Protocol (GRRASP, EG&G, 1990a) 
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Sample custody for sample coIlemon and slupment of treatabhty study samples to the 

laboratory wll be maintamed by WC Once the samples have been received m the 

laboratory, custody of the samples d be accepted by the laboratory through the signing 
of the cham-of-custody (COC) form which wdl then be returned to WC An example 

of a WC COC form is presented m Figure C-2 

The laboratory wdl be responsible for mmtamng custody of the samples and ewdence 

files, as appropnate All final evldence files wdl be mantamed under documented 

control m a secured area 

a C-8 3 SAMPLE HOLDING TIMES 

Holding times for samples taken as part of the treatabhty study are gwen on Table 2-2 

of the UP, Volume II 
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c-9 0 
CONTROL OF PROCESSES 

This section does not apply to the bench-scale treatabMy study 

I a 

22558/R1 C I0-15-9MUSS 
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c-10 0 
INSPECTION 

This section of the sitewde QAgP does not apply to the bench-scale treatabfity study 
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c-11 0 
TEST CONTROL 

Requirements and methods for testmg are gwen III Sechon 11.0 of the sltewde QA.PjP 

This bench-scale treatabihty study requues the testmg of vanous treated matenals 
Criteria for evaluabon of the vanous rounds of samples to be tested for-each treatment 
are given in the TSWPs whch are presented in Volume I, Appenduc A. These cntena 
are pnmanly qualitatwe or serm-quantltatlve 

For example, m the first round of testmg for removal of radionuchdes from surface water 
by ion exchange resin columns, the best three (of m e )  resm wll be chosen based on 
their percentage removal of gross alpha and beta radioactivlty Then the best three wdl 
be evaluated on theu percentage removal of speafic radionuchdes of concern from the 
OU2 surface water Sirmlar procedures wll be used to identify the most prormsing 
treatment media in the remimng treatabhty tests 

A WC chemst wdl be avadable at Hazen Research d m g  the treatabhty study The 
WC chermst vvlll observe testmg, supeme the collection and shppmg of samples from 
the treatabhty tests, and, in consultabon unth WC process engmeers, advise on 
treatability testmg WC process engineers will periodically wit Hazen Research to 
observe cntical phases of the bench-scale testmg and to provide oversight 

22558/R1 C 1615-90/22558 
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c-12 0 
CONTROL OF MEASURING AND TEST EQUIPMENT 

C-12 1 CALIBRATION AND M A I " A N a  

Procedures for the documentation and calibrabon of measunng and test equipment are 

described in Secbon 12 3 of the sitewde QAPjP and xn SOP No 10 of the Surface Water 

Data Collecbon Program SOPS (EG&G 199Ob) In addition, the analytical Iaboratones 
shall perform calibration and mamtenance as desmbed m the GRRASP (EG&G 1990a) 

C-12 2 PREVENTIVE MAINTENANCE PROCEDURES AND SCHEDULES 

Preventive maintenance procedures and schedules are discussed m Section 12 3 5 of the 

sitewde QAPjP 
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C-13 0 
HANDLING, STORAGE, AND SHIPMENT 

Requirements and methods for handhg, storage, and hpping of samples are 

established m Section 13 0 of the sitewde QAPjP, m SOP No 3 of the Surface Water 

Data Collection Program SOPs (EG&G 199Ob), and in Seaon 6 0 of the Field Sampling 

Plan and Section 4 0 of the LAP (Volume II) In addmon, requlrements for handhng 

samples and chain-of-custody procedures are discussed in Semons 3 0 and 8 0 of the 

sitewde QAPjP The handling, storage, and shippmg of hazardous wastes are addressed 

in the Rocky Flats Plant Resource Conservation and Recovery Act (RCRA) Hazardous 

and Mlxed Waste SOPs 
a 

Sample collection and shipping restrictions wll be followed to comply wth the Sample 

Exclusion Provlsion (40 CFR 261 4(d)) of R C R k  Thu promion, which exempts waste 

samples collected for the sole purpose of detenrumng theu charactenstics or composition 

from regulation under Subtitle C of RCRA, has been expanded to mclude waste samples 

used in small-scale treatabhty studies (53 FR 27301) T~IS  expanded promion is 
referred to as the Federal Treatabhty Study ExempQon Rule In accordance mth this 

rule, samples that are collected, stored, or transported to an off-Ute laboratory or testmg 

facility wll be exempt from the RCRA generator and transporter requlrements (40 CFR 
Parts 262 and 263) by followmg these guidehes* 
. 

1 W C  wll not collect or ship more than 1,OOO kilograms (kg) of any nonacute 0 

a hazardous waste, 1 kg of acute hazardous waste, or 250 kg of soils, water, or 
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debris contammated with acute hazardous waste per waste stream per 

treatment process. 

0 W C  wll package samples so that they wdl not leak, spa, or vaponze from 

then packagrng dunng shipment WC wdl transport samples to comply wth 

U S Department of TransportaDon (DOT), U.S Postal Semce, or any other 

applicable regulatlons for shipping hazardous matenals All sample packages 

must be surveyed for radioactivlty followng RFP and DOT requlrernents 

Packages must be appropnately labelled after surveys, accordmg to DOT 

regulations (49 CFR 173). 

e W C  will ship samples only to laboratones or testmg faahties that are exempt 

under 40 CFR 261 4(f) or that have appropriate RCFU pemuts or mtenm 

status In addition, laboratones or testrng fadoes must be hcensed to handle 

the amounts and types of radionuchde expected to be present in the samples 
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C-14 0 
STATUS OF INSPECTION, TEST, AND OPERATIONS 

This section of the sitewide QAPjP dues not apply to the bench-scale treatabhty study 
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C-15 0 
CONTROL OF NONCONFORMANCES 

Procedures for documentmg and deahg unth nonconformances are hsted 111 

Section 15 3 of the sitewde QAPjP The nonconforrmng item, serwce, sample, or data 

may be evaluated and used, reworked, repsured, or rejected, as specified 111 Sectlon 15 3 
of the sitewde QAPJP An example of the Nonconformance and Corrective Action 

Report to be used by Woodward-Clyde personnel and thelr subcontractors is shown 111 

Figure C-3 
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DATE : 
WCC NCR NO: 

SUBMITTAL 

TO: Project Mrnrgct 

Description of Nonconformance and Cause: 
QA/QC Offlcrr 

Proposed Ccrrecrive Action 

Submitted by Location 
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Implementatlon of Actlon Assigned to: 
Actual Corrective Actlon: 

Implementation verbally approved by QA Officer on 
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(Date) 
Action fmplemented on 

(5 Ignatutc) 
VERlfICATIOH (Sy W/Qt Officer or Designee) 
Corrcctlvc Action ilaplcmcntatfon tcvtcwcd and wrk lnrpected by 

on 

1 NONCONFORMANCE AND Job N O  22558E-T300 

I CORRECTIVE ACTION REPORT 
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C-16 0 
CORRECIWE ACTION 

Corrective action procedures are presented 111 Sectlon 16 0 of the sitemde QAPjP As 
noted, a copy of a Nonconformance and Correctwe Amon Report to be used by 

Woodward-Clyde personnel and their subcontractors is shown 111 Figure C-3 

I 
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C-17 0 
QUALITY ASSURANCE RECORDS 

WC wll mantan a secured QA records file for project documents, as speclfied in 

Section 17 0 of the ntewde QAPjP. The speufic QA records to be mamtamed for this 

project include 

Records prepared and maintained to demonstrate 

implementatlon of QA programs (e g , audit plans, reports, and 

corrective amons) 

Speclfic correspondence and directwes 

Plans and procedures 

Data, maps, photographs, logs, field notebooks, data sheets, lab 

analyses 

Drawmgs, deagns 

Other matenals that provlde data and record quahty 
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C-18 0 
QUALITY VERIFICATIONS 

Because of the antiapated accelerated schedule of the bench-scale treatabrlrty study of 

OU2 surface water, a separate yearly overall au&t of the entxre project wll not be 

performed 

C-18 1 FIELD OPERATIONS AUDITS 

Field audits of the FSP wdl be performed dunng the laboratory set-up penod of this 

treatabihty study Procedures to be followed m p e r f o m g  the audit and documentug 

audit findings are discussed m Semon 18 3 15 of the enwonmental evaluabon QAPjP 

The conduct of field audits shall be conducted m accordance wth the guidehnes set forth 

in procedures and guidelines for conducting mternal sampling audits (EG&G, 1989b) 

1 C-18 2 LABORATORY AUDITS 

All analytical laboratones used for this study will be approved by WC and EG&G 
Laboratory audits have been conducted and a wntten report of the au&t has been 

prepared, as required by Section 18 3 1 6 of the sitewde QAPjP The Quality Assurance 

Plan and SOPS for Hazen Research, Inc, wdl be filed wth the report of the Hazen 

Research audit WC wdl recommend appropnate laboratory sample handling and 

preparation methods to achieve DQOs 
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In addition to the audlt of the laboratory, WC will audlt the laboratory handlmg and 
sampling procedures for this project and wiIl remew all pertment laboratory notebooks 

generated on ths  project 

. 
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c-19 0 
SOFTWARE QUALITY ASSURANCE 

Control and documentation of computer software IS descnbed m Seaon 190 of the 
sitewde QAPjP This semon does not apply to the bench-scale treatabhty study 

22558/R1 C 10-15-9W25SS 
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SW-50 SW-51 and SW-58 are located 111 a ditch along the road east of SW-50, 

however,overland flow of seepage from SW-50, SW-52, and SW-57 wdl also enter the 

ditch Water 111 the &tch passes under the road south of these locat~ons through a 
culvert The discharge of the culvert 1s SW-55 SW-77, another site located on the east 

side of the road, IS just north of SW-55. It 1s noted therefore, that SW-51, SW-58, and 

SW-55 are physically connected and llkely receive flow from SW-50, SW-52, and SW-57 
Two stations farther downgradient that may be mcluded are SW-53 and SW-64 

UDper South Walnut Creek 

The flow in South Walnut Creek upstream of Pond B-4 is pnmanly the combined flow 

south and downstream of the culverts This combxned flow IS sampled at SW-61 located 

at the confluence SW-59 is east of SW-61, and may also be used for sampling 

, from the discharge of these culverts and a spnng located at the base of the hill to the 

l 0 
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